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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re Application of: 

REDDING, James 

InflApp. No.: PCT/GBOO/00455 

Int'l Filing Date: 1 1 February 2000 

App. No. : (not yet assigned) 

Filing Date: (filed concurrently herewith) 

For: TRANSACTION MANAGEMENT 
SYSTEM 



Box PCT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 

The present Preliminary Amendment is being filed concurrently with the National Stage 
application identified above. Prior to calculating the filing fee due in the above-identified 
application, please enter the Preliminary Amendment set forth below. A VERSION WITH 
MARKINGS TO SHOW CHANGES MADE is attached as an appendix hereto in which 
deletions are designated by brackets and insertions of new language are underlined. 

IN THE CLAIMS 

Claims 1-3, 9, 14, 16, 18, 20, and 24 are unchanged. 

Claims 4-8, 10-13, 15, 17, 19, 21-23, 25 and 26 are amended as follows: 
4. (Amended) A transaction management system according to claim 1 in which the 
control unit records the time of the transaction. 
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5. (Amended) A transaction management system according to claim 1 in which each till 
operator is required to log in when they are to carry out transactions at a station. 
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6. (Amended) A transaction management system according to claim 1 in which the 
secure unit (3) is provided for handling cash payments, and includes a note validator (5) for 
receiving a note and determining the authenticity and value of the note. 

7. (Amended) A transaction management system according to claim 1 in which, where it 
is indicated that a payment is to be made by cash, and the validator (5) does not receive a note to 
validate, this absence of a note is transmitted to the control unit. 

8. (Amended) A transaction management system according to claim 1 in which the 
secure unit is provided with a recognition or identification system that identifies the value printed 
on the cheque, card slip, coupon or voucher before the cheque, card slip, coupon or voucher is 
passed into the secure unit. 

10. (Amended) A transaction management system according to claim 1 in which each 
station is provided with a number of different secure units (3) for transactions of different types. 

11. (Amended) A transaction management system according to claim 1 in which each 
station has one or more secure units (3) which are able to handle a number of different types of 
payment. 

12. (Amended) A transaction management system according to claim 1 in which the 
tamper evident package (7) is a bag or other container. 

13. (Amended) A transaction management system according to claim 1 in which the 
tamper evident package (7) is sealed before it can be removed from the secure unit (3). 

15. (Amended) A transaction management system according to claim 1 in which the 
tamper evident package (7) includes individual identification. 
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11, (Amended) A transaction management system according to claim 1 in which the 
payment is transported from into the tamper evident package (7) by a gas powered dehvery 
system (8). 

19. (Amended) A transaction management system according to claim 17 in which the 
delivery system comprises a channel (8) provided adjacent the outlet of the identifier or vahdator 
(5), and which includes an array of angled fluid flow openings provided on its upper and lower 
face, the exterior of the channel being pressurised with gas which jets through the angled 
openings into the channel to give a generally vertical stream of fluid extending upwardly from 
the lower face and downwardly from the upper face, and jets passing longitudinally through the 
channel to entrain the payment. 

21. (Amended) A transaction management system according to claim 1 in which a display, 
for example a hquid crystal display unit, is provided at each sale point on which details of the 
verification or identification may be displayed. 

22. (Amended) A transaction management system according to claim 1 in which a means 
is provided for communication between the or each station and the control unit. 

23. (Amended) A transaction management system according to claim 1 in which the 
system is controlled to maintain the level of the float at the or each station. 

25. (Amended) A transaction management system according to claim 1 in which each sale 
point includes a coinage dispense system for dispensing change. 

26, (Amended) A transaction management system according to claim 1 in which the 
control unit collates details of all transactions, including for example the number and time of the 
transaction, the value of the transaction, the method of payment and the details of the location of 
the payment, for example in the till or in an identifiable secure area to determine the total value 
and type of payment in any secure area from any point of sale. 
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REMARKS 

The present Preliminary Amendment is being filed concurrently with the National Stage 
application identified above. Claims 1-26 are currently pending in this application. By this 
Preliminary Amendment, claims 1-3, 9, 14, 16, 18, 20, and 24 remain unchanged, and claims 4- 
8, 10-13, 15, 17, 19, 21-23, 25 and 26 are amended. 

Applicant respectfully requests that the present amendment be entered before the 
calculation of fihng fees. The Commissioner is hereby authorized to charge any additional filing 
fees required to Deposit Account No. 06-1910. 



Respectfully submitted, 



Dated: 10 August 2001 




Thomas L. MCMASTERS 
Registration No. 45,593 
FREDRIKSON & BYRON, P.A. 
110 International Centre 
900 Second Avenue South 
Minneapolis, MN 55402-3397 
(612) 752-2640 
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APPENDIX 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 

Amendments to Claims 4-8, 10-13, 15, 17, 19, 21-23, 25 and 26. 

4. (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which the control unit records the time of the transaction. 

5. (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which each till operator is required to log in when they are to carry out 
transactions at a station. 

6. (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which the secure unit (3) is provided for handling cash payments, and 
includes a note validator (5) for receiving a note and determining the authenticity and value of 
the note. 

7. (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which, where it is indicated that a payment is to be made by cash^ and the 
validator (5) does not receive a note to validate, this absence of a note is transmitted to the 
control unit. 

8. (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which the secure unit is provided with a recognition or identification system 
that identifies the value printed on the cheque, card slip, coupon or voucher before the cheque, 
card slip, coupon or voucher is passed into the secure unit. 
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1 0. (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which each station is provided with a number of different secure units (3) for 
transactions of different types. 

1 1 . (Amended) A transaction management system according to [any one of] claim[s] 1 [to 
9,] in which each station has one or more secure units (3) which are able to handle a number of 
different types of payment. 

12. (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which the tamper evident package (7) is a bag or other container, 

13. (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which the tamper evident package (7) is sealed before it can be removed from 
the secure unit (3). 

15. (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which the tamper evident package (7) includes individual identification. 

17. (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which the payment is transported from into the tamper evident package (7) by 
a gas powered delivery system (8). 

19. (Amended) A transaction management system according to claim 17 [or Claim 18,] in 
which the delivery system comprises a channel (8) provided adjacent the outlet of the identifier 
or validator (5), and which includes an array of angled fluid flow openings provided on its upper 
and lower face, the exterior of the channel being pressurised with gas which jets through the 
angled openings into the channel to give a generally vertical stream of fluid extending upwardly 
, from the lower face and downwardly from the upper face, and jets passing longitudinally through 
the channel to entrain the payment. 
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2 1 . (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which a display, for example a liquid crystal display unit, is provided at each 
sale point on which details of the verification or identification may be displayed. 

22. (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which a means is provided for communication between the or each station 
and the control unit. 

23. (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which the system is controlled to maintain the level of the float at the or each 
station. 

25, (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which each sale point includes a coinage dispense system for dispensing 
change, 

26. (Amended) A transaction management system according to [any one of the preceding 
claims,] claim 1 in which the control unit collates details of all transactions, including for 
example the number and time of the transaction, the value of the transaction, the method of 
payment and the details of the location of the payment, for example in the till or in an 
identifiable secure area to determine the total value and type of payment in any secure area fi'om 
any point of sale. 
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JTRArvgACTlONM^ANA SYSTEM 

The present invention relates to a system for management and control of 
transactions, especially retail transactions. 

In a normal retail environment, such as a supenmarket, there are a number of 
5 individual sales points, each of which include a till. These tills may have an 
Electronic Point Of Sale (EPOS) system by which the tills are connected on a 
network to a central unit. Details of transactions, including the items sold, the 
value of the items sold and the type of payment, for example cash, credit or 
debit card, cheque or coupon are transmitted to the central unit. Information 
10 relating to the products sold may be used to control the ordering of further 
stock. Details of the type of payment and value of the transactions are used 
to balance the tills at the end of trading. 

Each day, a float is provided at each till. During trading, cash payments, 
cheques, coupons and card payment slips are added to the till, and change is 

15 given from the cash in the till. There is a security risk in having a large 
amount of money in the till, as the till is vulnerable to attack. It is normal 
therefore for some notes to be removed periodically from the till and the shop 
floor. Typically, an unknown amount of money is removed from the till for this 
purpose. This may be achieved either by a store supervisor visiting the till 

20 and removing money from the till and taking this to the cash office, by the till 
operator placing the money in a secure cash box provided at the till site from 
where the money can be removed by a supervisor, or by placing the money in 
a canister which Is then transported off the shop floor, for example through air 
tubes. 

25 At the end of the trading day, the money remaining in each till, together with 
the money taken from the till during the day, is collected and counted. This 
money is then compared with the amount of money that is calculated from the 
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EPOS records to have been received. Simiiarly, each of the cheques, credit 
and debit card slips and coupons are collected, added together and compared 
with the number and value of the associated transactions from the EPOS 
system. 

5 The till floats are then replenished for the following day's trading. The money, 
cheques, credit and debit card slips and coupons are collected and bagged as 
required for the bank or other institution where the money is to be received, 
before being sent to the bank or other institution to be credited to the store's 
account. 

10 It will be appreciated that, especially for large stores with a large number of 
tills and a high turnover, the counting and balancing of payments received 
with the EPOS totals is a very time consuming operation. For a store having 
five till points, the time spent in counting and balancing the cash transactions 
alone can be in excess of 20 hours per week. 

15 In an attempt to reduce the amount of time spent counting and balancing 
payments after the close of the store for the day, it is usual that, where money 
is removed from the till throughout the day, this cash is counted after removal. 
Nevertheless, this does not reduce the overall amount of time that is required 
to count the money. 

20 Also, it is not uncommon for the counting and balancing of the transactions to 
be deferred until the following day. This is especially the case where stores 
are open until late in the evening, in which case it is cheaper to pay staff to 
balance the tills during normal hours the following day than late in the evening 
when pay rates are higher. In this case, the money is not counted until the 

25 day following that when it is received, the money is often then dispatched to 
the bank the following day, where the money is counted before being credited 
to the store's account. Therefore, the length of time in processing the money 
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means that ttie money is not credited to tiie store's account until some days 
after the money has been received. 

A problem with such conventional systems remains security. It is unsafe to 
leave large amounts of money on the shop floor, as this is an easy target for a 
5 thief. Nevertheless, the removal of money from the tills and transportation of 
this across the shop floor is also a potential security risk as the money is 
especially vulnerable during this time. Also, the large amount of money in the 
till where it is easily accessible to the till operator means that there is the risk 
of money being removed by the till operator. As the money in the till is not 

10 balanced until the end of the day's trading, it is often impossible to detemilne 
when money went missing, and it is therefore Impossible to detennine who 
took the money. The only way to avoid this problem is to carry out a complete 
balancing of the till every time a new operator begins work, but this is often 
impractical given customer demands for tills to be opened during busy 

15 periods. A further security risk occurs within the store's cash room where all 
the money is collected, counted and balanced. Again here it is possible for 
staff to take money, and it cannot be determined where or when the money 
was taken and by whom. 

A further problem facing all retail outlets is that of forgery, since it is nonnal 
20 merely to carry out a visual inspection of cash received to detennine its 
authenticity. With increasing sophisticated forging, this is not sufficiently 
reliable. 

Similar problems apply with other transaction types, for example cheque and 
credit and debit card payments. In this case, the time consuming process of 
25 counting the number and value of the transactions and collecting these 
together to send to the bank is still incurred. There is also a similar security 
risk, although to a lesser extent than with cash, as the cheques and carti 
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payment slips are made in favour of the store and so cannot be used easily by 
an unscrupulous member of staff. 

According to the present invention, a transaction management system 
comprises a station at a sale point and a control unit, the station comprising: 

5 a means for entering transaction information, including the value of the 

transaction and the method of payment; 

a secure unit for receiving and identifying payments received, and 
storing the payments received in a tamper evident package in an identifiable 
manner including the type and value of the payments; and 

10 a means for communicating the transaction information and 

identification of the payments stored in the tamper evident package to the 
control unit. 

With the system of the present invention, when a transaction is complete, the 
till operator is able to input to the system the type of payment, for example a 

15 cash payment When the payment is received, this may be identified to the 
system, and then stored in a secure, tamper evident package. The payment 
tendered is transmitted to the control unit. As the payments received are 
provided in a tamper evident package, are identified and their identity is 
transmitted to the control unit, it is possible to reduce the amount of counting 

20 and balancing required at the end of trading, since the amount and type of 
payment received and contained in the tamper evident package can be 
determined merely from the amount calculated by the control unit 

It is prefen-ed that the system includes a station at each of a plurality of sales 
points, the stations being connected to a single control unit. In this way, the 
25 same control unit can carry out the processing for a number of points of sale. 
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In this case, each individuai station is preferably connected to the control unit 
over a network. 

It is advantageous that the control unit records not only the nature and value 
of the transaction, but also the time of the transaction. In this case, if there is 

5 a discrepancy, it will be easier to identify when that discrepancy occurred. 
Further, it is preferred that each till operator is required to log on when they 
are to carry out transactions at a station, and in this way the operator 
responsible for a discrepancy may be Identified easily. In this case, if an 
operator is not working in accordance with a normal procedure, this can be 

0 identified and appropriate training given. 

The system may be arranged so that payments of a particular type are stored 
in the secure unit and other payment types are stored and processed in a 
conventional manner. Alternatively, a number of different types of payment 
may be stored and handled in one or more secure units. 

5 In one example of the present invention, the secure unit may be provided for 
handling cash payments, in particular note payments. In this case, the secure 
unit may include a means for determining the value of the note. The means, 
or a further means, may determine the authenticity of the note. The note, 
once its value and/or authenticity have been determined, may then be passed 

0 to the tamper evident package. In this case, if the operator indicates that a 
payment is to be made by cash, and the note handling means such as a 
validator does not receive a note, this absence of a note may be passed to 
the control unit to identify an error, either a breach in procedure, for example 
the operator indicating the wrong type of transaction or putting the money 

5 directly in the till, both of which can be corrected by appropriate training, or a 
breach of security, for example the operator taking the money. Since the time 
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of the breach may be identified to the system, the operator responsrble for the 
breach can be identified. 

When the note handier receives a note and determines that the note is 
unacceptable, for example if this is a forgery, the note is preferably rejected. 
5 In this case, the system is able to identify forged notes that are tendered, and 
therefore can potentially reduce significantly or eliminate the store's loss due 
to forged notes. 

The secure unit may alternatively or additionally be provided for receipt of 
other identifiable forms of payment For example, it is common for stores to 

10 have a printer for printing cheques and credit and debit card slips. In this 
case, the secure unit may be provided with an optical character recognition 
system that identifies the value printed on the cheque or slip before the 
cheque or slip is passed into the tamper evident package. More preferably, 
an identification mark may be printed additionally on each cheque or slip 

15 printed by the system, for example in the form of a bar code. This additional 
information may include the value of the transaction, the number of the 
transaction and the customer*s details, including for example their name and 
bank sort code. This information may be read by a suitable decoder, for 
example a bar code reader, provided in the secure unit. 

20 In an embodiment of the present invention, non-cash payments may be 
handled in a conventional manner, for example by the operator placing these 
in a till drawer. The system may include a handling unit in the cash room, the 
handling unit having a means to identify parameters of the payment, and a 
tamper evident package. In this case, the non-cash payments from a number 

25 of stations can be collected and fed into the handling unit where each 
payment is identified and stored in the tamper evident package in an 
identifiable manner. 
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At the or each sales point, there may be provided a single secure unit for 
receiving payments of a single type, for example cash payments, a number of 
different secure units for transactions of different types, for example one 
secure unit for cash, one for cheques and one for credit and debit card 
5 vouchers, or one or more secure units which are able to handle a number of 
different types of payment 

In a preferred example, the tamper evident package is a bag or other 
container provided within the secure unit. In the case where the unit is able to 
handle payments of different types, all of these different types of payment 

10 may be received in a single bag or container, or may be stored in separate 
bags or containers. This depends on the requirements for payment sorting, 
for example by the bank in which the payments are to be deposited. By 
providing the payments in a store such as a bag or container within the unit, 
the payments can be removed from the unit as a single item, rather than 

15 being removed individually. This is advantageous as it increases the ease 
and speed with which the payments can be removed, and ensures that all 
payments are removed from the unit, without leaving any behind. 

It is preferred that the tamper evident package is sealed before it can be 
removed from the secure unit By sealing the package before it is removed 

20 from the secure unit, it is extremely unlikely that access can be obtained to 
the package without this access being evident This ensures that the amount 
of payments contained in the package corresponds to the amount determined 
by the system to have been entered into the tamper evident package. If there 
has been any attempt to remove items from the store, this will be visible and 

25 tamper evident and the contents can be checked. 

It is preferred that the tamper evident package is made of a plastics material, 
such as polythene. In this case, the bag or container forming the store can be 
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sealed by a heat seal unit, an infra-red seal unit, chemical sealing unit, by 
pressure sensitive adhesive or by vacuum sealing. A sensor arrangement is 
advantageously provided to ensure no items are present in the region to be 
sealed before the package is sealed, since any items present at the point of 
5 seal may be damaged during sealing, or may prevent the formation of a 
proper seal. 

It is preferred that the seal includes some form of unique identification, for 
example a unique identification code embedded in or printed on the seal in 
this v^ay, it will be difficult for the seal to be broken and the package re-sealed 
10 without this being evident as it will be difficult to replicate the unique 
identification. 

A lock is advantageously provided on the secure unit, for example an 
electronic lock, which is only released after the tamper evident package has 
been sealed. In this way, access to the package is prevented until the 
15 package has been sealed. 

It is preferred that the tamper evident package includes individual 
identification, for example in the form of a bar code. Such identification may 
be embedded into the package. In this way, the contents of the tamper 
evident package can be determined from the identity of the package and the 

20 log of payments provided to the control unit. The identification may be stored 
in a chip or other memory device. In this case, the memory device may also 
record details of the content of the package, for example the details sent to 
the control unit In this way, if there is a breakdown in the system, for 
example if the control unit fails, there will be a record of the contents of the 

25 package. 

Aitematively or additionally, a printer may be provided to print an identification 
on the package. The fime and/or date on which the package was loaded into 
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the unit and/or that on which the package was removed from the unit and/or 
the content of the package may alternatively or additionally be printed on the 
package. Such printing may be achieved using a thermal or other printer. 

The secure unit may include a fluid powered, preferably gas powered, delivery 
5 system to transport the notes, cheques, slips, or coupons from the identifier or 
validator to the tamper evident package. 

Such a delivery system preferably comprises a channel through which items 
are to be conveyed and a pair of gas inlets provided on opposite sides of the 
channel, inclined to the angle at which items are to be conveyed, such that 
10 gas from outside the channel is jetted through the inlets to produce a gas flow 
through the channel which entrains an item to convey this through the 
channel. 

In one embodiment, the gas inlets are in the form of pipes or tubes provided 
at opposite sides of the inlet end of the channel and angled towards a centre 
15 plane of the channel. In this case, the gas flows from the inlets will converge 
towards the centre of the channel, and then flow through the channel. 
When an item is presented to the channel, this will be entrained by the flow of 
gas through the channel. 

Alternatively or additionally, the channel may include an array of fluid flow 
20 openings provided on its upper and lower face. The channel is provided 
within a duct into which air or other fluid is driven, preferably by fans or 
blowers, to create a region of high fluid pressure surrounding the channel. 
The openings in the channel are angled with respect to the longitudinal plane 
passing through the channel and to the plane normal to the channel. 
25 Accordingly, the air or other fluid from the high pressure region around the 
channel is Jetted into the channel to give a generally vertical component of 
fluid extending upwardly from the lower face and downwardly from the upper 
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face, and jets passing longitudinally through the channe!. In this way, a note 
or other piece of paper or the like passing through the validator or Identifier 
will be received within the channel and will be suspended between the upper 
and lower faces of the channel by the generally vertical component of the fluid 
5 entering the channel through the openings. The note will be entrained by the 
component of fluid passing though the channel to pull the note from the 
validator or identifier, through the channel and into the tamper evident 
package. It has been found that the fluid delivery system is much better than 
a physical delivery system relying on transportation of the note or voucher by 
10 endless belts or rollers as it conveys the item more reliably. 

The openings may be in the fomri of an array of holes, much like a cheese 
grater. The fluid will jet through these holes to convey the note. Alternatively, 
the openings may be in the form of elongate slots extending substantially 
across the width of the channel. The advantage of slots is that the area 
15 through which the fluid enters the channel is larger, giving a greater volume of 
fluid to convey articles through the channel Nevertheless, the resulting 
velocity of the fluid flow will be lower compared to that where holes are used. 

Where a fluid delivery system, and in particular an air delivery system, is used 
to deliver the notes to a bag or container forming the tamper evident package, 

20 the bag or container must include a fluid outlet through which the fluid 
entering the bag or container is discharged. It is preferred that the fluid outlet 
is in the form of holes provided in the wall of the bag or container, although, 
where the fluid is gas, they may be in the form of a gas permeable membrane. 
Where holes are provided in the bag or container, these should be of a size 

25 such that items contained within the bag or container cannot be removed 
through the holes. 
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It is preferred that the fluid outlet provided within the bag or container is 
provided at the upper part of the bag or container remote from the inlet It has 
been found that in this way, when the fluid enters the bag or container, 
turbulence is created within the package which forces the entrained note, 
5 voucher or the like downwards within the bag or container, and compresses 
items already in the bag or container towards the bottom of the bag or 
container. If the outlet is provided at other locations within the bag or 
container, it has been found that this effect is reduced. If the outlet is 
provided too low within the bag or container, the outlet is liable to become 
10 blocked as items are introduced into the bag or container. 

The provision of fluid outlets and their location apply for other fomns of tamper 
evident package. 

Further detail of a secure unit, feed mechanism and tamper evident package 
are disclosed in our co-pending International Patent Application claiming 
15 priority from British Patent Application No. 9903317.7, 

At each sales point, there is advantageously provided a display, for example a 
liquid crystal display unit, on which details of the verification or identification of 
the payment may be displayed. This is particularly advantageous as any 
dispute over the amount tendered can be resolved by viewing the details of 

20 the verification. For example, if a customer pays with a note of one 
denomination, and then suggests that he paid with a note of larger 
denomination and therefore requires more change, the value of the note 
which was determined by the validator can be seen on the display to resolve 
the argument. The display may also be arranged to show instructions for the 

25 operator, and show the reason for any rejection of a note or other type of 
payment It is preferred that a number of details are displayed on the display, 
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for example by scrolling these, giving a history. A printer may also be 
provided to print a hard copy of all displayed messages. 

The system may also allow communication between a till operator and the 
control unit For example, if an operator requires additional change, often in 
5 the form of coinage, the operator is able to transmit a message to the control 
unit that such change is required, and this change can be delivered to the 
operator. This is much quicker than the operator calling a supervisor, 
advising the supervisor of their requirement, and the supervisor obtaining the 
required change. 

10 The system may be controlled to maintain the level of the float at the or each 
point of sale. During some transactions, it will be necessary for money to be 
removed from the till and given to the customer, for example in the form of 
change for a cash transaction, and where a customer requires cash from their 
credit or debit card account. Accordingly, the level of cash in the til! will 

15 reduce so the till operator may be unable to give the change required. By 
determination of the amount of cash removed from the till, for example as 
change, based on the EPOS details and the payments received, the system is 
able to determine the current level of cash in the till. When the level of cash 
falls below a predetermined level in comparison to the initial float, money may 

20 be returned to the till to make up the deficit. For example, if a til! has an initial 
float of £250, cash will be removed from this during trading and returned to 
customers. The system may determine when the level of cash has fallen to 
£200. In this case, when further cash is received as a payment and is 
inserted in the secure unit, the secure unit, after checking the value and/or 

25 authenticity of the note or notes as required is controlled to return these to the 
till operator or directly to the till rather than passing these to the tamper 
evident package, and the till operator may then add these to the till, thereby 
maintaining the float at a generally constant level. Especially towards the end 
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of trading, the allowable difference between the actual and the original float 
level may be reduced, so that the end of trading float corresponds closely to 
the start of day float This means that will be minimal differences to make up 
before the next trading session starts. By automatically topping up the till float 
5 in this way, the average level of the till float can be reduced, since it is not 
necessary to have a large initial float to allow for removals. This reduces the 
security risk. Where the system includes a display unit, the instruction to 
return money to the till can be displayed on the system. 

7{-ie system may also be used to control the dispensing of coinage as change 
10 at each sale point In this case, a coin dispense system including an array of 
coins of different denominations may be provided at each sale point When a 
cash transaction is indicated, the amount tendered is either entered manually 
by the till operator or is determined by a validator, and the change required is 
calculated as the difference between the two. The system is then able to 
15 compute how the change may be given from the coinage contained in the coin 
dispenser, and the appropriate coins are dispensed in any known manner. 
The coin dispenser may also be used to collect, verify and/or sort corns 
received in payment. In this case, all coins received as payment may be put 
into a coin sorter and/or verifier which determines the value of the coins 
20 received, calculates any change required in the normal manner, and sorts the 
coins by denomination and stores these in the array for future use as change. 

The control unit collates details of all transactions, including for example the 
number and time of the transaction, the value of the transaction, the method 
of payment and the details of the location of the payment, for example in the 
25 till or in the or each tamper evident package. From this, the system is able to 
detennine the total value and type of payment in any tamper evident package. 
Therefore, it is possible for the store containing payments to be removed, and 
the total value and nature of the payments contained to be known 
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automaticalty by the system without the need for the payments to be counted. 
The payments contained in the tamper evident package can then be 
deposited directly with the bank, and their contents identified with reference to 
the identity of the tamper evident package without the need to balance or 
5 count the payments. This provides a substantial decrease in the amount of 
time required to process the payments, and a substantial increase in security 
since the payments are always contained in a secure, tamper evident 
package and there is minimal handling of cash by members of staff. It is also 
possible for the information relating to the content of the individual packages 

10 to be downloaded to the bank or other destination immediately. It is therefore 
possible for the system, ovemight, to inforni the bank of the identity of the 
packages to be sent to the bank, and the content of each package, without 
the need for any counting or balancing following the end of trading. The 
packages may then the sent to the bank. The packages may be identified as 

15 leaving the retailer by use of their identification, for example as they are 
loaded onto a security van, can be identified as they are received at the bank 
and compared to the list sent to the bank from the system. The bank may 
then confirm that the content of the packages corresponds to the content 
which they have been advised, although it is expected that in due course the 

20 banks wilt consider this unnecessary and will rely on the advised content of 
the packages from the retailer. In this way, the payments can be credited to 
the retailer's account much more quickly than is presently the case. 

An example of the present invention will be described in accordance with the 
accompanying drawings, in which: 

25 Figure 1 shows a schematic view of a system according to the present 

invention; 



wo 00/48147 



PCT/GBOO/00455 



15 

Figure 2 shows a schematic view of a secure unit used in the present 
invention; 

Figure 3a shows a detailed view of an air channel; 

Figure 3b shows a cross-section view through a fluid iniet; 
5 Figure 4 shows an alternative air channel; 

Figure 5 shows a bag sensor and fixing means; 

Figure 6 shows an air supply system; 

Figure 7 shows a bag; 

Figure 8 shows an alternative bag; 
10 Figure 9 shows a coin sorting and change giving system; and 

Figure 10 shows an alternative air feed system. 

A basic embodiment of the present invention is shown in Figure 1. In a 
conventional manner, the retail outlet includes a number of Electronic Point Of 
Sale tills 1, one of which is shown, that are linked by a network to a central 

15 control unit. Each EPOS till includes conventional components, such as a till 
drawer 2 for storing coinage received and some notes for change, cheques, 
coupons and card payment slips, a bar code reader for reading details of the 
products sold from which the value of the products is determined and details 
of the products sent to a stock management system for ordering new 

20 products, and a cheque printer The system also includes an input for the till 
operator to indicate the type and value of payment received, for example to 



wo 00/48147 



PCT/GBOO/00455 



16 



indicate a cash, cheque or card payment. Where necessary, the system 
calculates the change due as the difference between the payment tendered 
and the overall value of the transaction. Change may then given to the 
customer from the till drawer 2. 

5 Additionally, the til! has a note handling system 3 that is linked by an interface 
to the EPOS system, and to a central control. As described in more detail 
below, the note handling system 3 comprises a secure unit into which notes 
tendered by a customer are inserted for validation and storage in a tamper 
evident package. The secure unit may be as disclosed in our co-pending 

10 Intemational Patent Application that claims priority from British Patent 
Application No. 9903317.7, the content of which is incorporated herein by 
reference. 

In use, when the till operator indicates that a cash payment is to be made, the 
operator enters the amount tendered, from which the change to be given is 
15 calculated in the usual manner. In this case, any coins tendered are placed 
in the till drawer 2, and any change required taken from the float in the till 
drawer 2. Any notes received are fed into a validator 5 of the cash handling 
system 3 as shown best in Figure 2. 

The note handling unit 3 is formed as a lockable metal, typically steel case, 
20 The front 15 of the case includes a chassis on which the components of the 
note handling unit 3 are mounted. The front 15 is provided on arms (not 
shown) including rollers to allow the front 15 and the chassis to be removed 
easily to allow access to the interior of the case. The construction of the case 
is such that it is secure, so that any attempt to breach the case is resisted due 
25 to the strength of the case, and any attempt to breach the case is easily 
apparent. The unit also includes an alarm to alert any attempted, 
unauthorised opening. The alarm may include an audio alarm in the unit 
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and/or a remote alarm, for example a signal may be sent to give a visual alert 
at the control unity. The case is locked by an electronic lock 14 that allows 
the case to be opened only after predetermined procedures have been 
completed as described below. The case includes an inlet slot 16 through 
5 which notes are inserted, and a note validator 5 that receives and validates 
the notes. The case includes a void which receives a plastics bag 7 or other 
package for the notes. Notes from the validator 5 are deposited in the 
package. When the unit is opened, the bag 7 and its contents are removable 
from the unit. 

10 The validator 5 determines the authenticity and denomination of each note. 
The validator 5 may be a conventional validator 5 such as the IDS validator 
available from Global Payment Technologies, Inc. A note is inserted into the 
validator 5, and is driven, typically by a series of endless belt conveyors 
and/or rollers, past one or more note recognition devices. The validator 

15 determines parameters of the note, for example its size, colour and magnetic 
properties. These determined parameters are compared with predetermined 
acceptable ranges of parameters for notes of different denominations. Based 
on this comparison, the note is either rejected if it cannot be determined to be 
a genuine note, or accepted and its value detemriined. Where a note is 

20 rejected, the belts or rollers are driven in reverse to eject the note. The result 
of the determination of the validator is sent to the interface 4 or other control 
circuitry for appropriate processing or transmission to the central control unit 
of the system. 

All accepted notes that pass through the validator 5 extend into an air channel 
25 8 of an air chute 6. As best shown in Figure 3a, the air channel 8 comprises a 
generally oval channel 8 having a width of about 90 mm, a height of about 
20 mm and a length of about 95 mm. The upper and lower faces 31,32 of the 
air channel 8 include an array of openings 30 which are spaced in rows 
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extending across the width of the channel 8 in which adjacent openings 30 
are spaced by 20 mm, with adjacent rows being spaced by 1 0 mm with a 
10 mm offset between openings 30 in adjacent rows. As shown in cross- 
section in Figure 3b, each opening 30 is formed by providing a 5 mm hole 
5 through a dimple formed in the surface 31,32 of the channel 8, the hole being 
formed at an angle of about 45° to the channel 8, The resulting openings 30 
are similar to those of a cheese grater The air channel 8 is formed of metal 
sheet, such as aluminium, into which the holes 30 are punched or drilled and 
the dimples pressed using a punch and die. Alternatively, the air channel 8 

10 may be moulded, for example from a plastics material. The dimple may be 
formed either into the channel 8 or out of the channel 8. In the case where 
the dimple is formed into the channel 8, the dimple is formed behind the hole 
30 in the direction in which the note is to pass from the validator 5. In the 
case where the dimple is fonmed out of the channel 8, the dimple is formed in 

15 front of the hole 30 in the direction in which the note is to pass from the 
validator 5. As shown in Figure 3b, the dimple causes air from outside the 
channel 8 to flow into the channel as a laminar air flow having a major 
component in the direction through the channel 8. 

An alternative air channel 8' is shown in Figure 4. In this case, the openings 
20 comprise elongate slots 30' provided in the upper and lower faces 31*32' of 
the air channel 8'. A guide 33, which may be pressed out of the channel 8' to 
form the elongate slots 30', directs air into the channel 8' as a laminar flow 
generally as described above, in the following, it will be understood that 
either air channel 8 or 8' may be used. 

25 As shown in Figure 6, the channel 8 is provided within a duct 9, 45, both ends 
of which open to a fan or blower 10, for example a RL90-18/12NG DC radial 
blower available from PAPST which provides a flow rate of 40m3h-1. 
The duct 9 extending from each of the blowers 10 has a width of about 25 mm 
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and a depth of about 70 mm giving a cross-sectionai area of about 1750 mm . 
The ducts 9 from the blowers 10 are linked by a further duct 45 having a 
height of around 70 mm and a depth of around 70 mm. The air channel 8 is 
provided within this duct 45. The blowers 10 blow air into the ducts 9, 45, 

5 increasing the air pressure around the channel 8. The high pressure air, 
typically of around 2 atmospheres, passes through the openings 30 of the 
channel 8 into the channel 8. Due to the angle at which the openings 30 are 
formed, and the dimple, the turbulent air in the duct around the channel 8 is 
directed as a laminar flow into the channel 8 in the direction generally away 

10 from the validator 5. As the openings 30 are formed in both the upper and 
lower faces 31,32 of the channel 8, there will be a component of air passing 
vertically upwardly and downwardly to the centre of the channel 8. This acts 
to maintain the note hovering near the middle of the channel 8 so the note can 
pass freely through the channel 8 without catching on the surfaces of the 

15 channel 8. Typically, 10 to 20% of the air flows vertically. The horizontal 
component of the air, the remaining 80 to 90%, acts to entrain the note and 
draws this from the validator 5 into the bag 7. 

An alternative example of an air feed system is shown in Figures 10a and 
10b. Figure 10a shows the feed system in plan view, where items to be 
20 conveyed through a channel are conveyed from an inlet end on the right hand 
side towards the outlet on the left hand side. In the end view of Figure 10b, 
shown from the inlet end, items are conveyed away from the viewer. In the 
case of notes or similar items, these are generally horizontal, namely parallel 
to the top and bottom surfaces of the channel. 

25 

With the arrangement shown in Figure 10, the air is directed into the channel 
from either side at an angle of about 45^. This results in the two air flows from 
either side converging at a central point across the width of the channel, and 
close to the inlet end, with the combined air flowing longitudinally through the 
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channel, as shown best in the plan view of Figure 10a. As shown in Figure 
10b, the air flows across the full height of the channel. This consistency 
throughout the height of the channel ensures that items conveyed through the 
channel are not bent. 

5 

In operation, one or more sensors 50 are provided in the channel to detect the 
presence of an item to be conveyed, and the direction in which the item is 
travelling. When no item is detected, the velocity of air flowing through the 
channel is reduced to a nominal level, for example by decreasing the driving 
10 voltage to an air fan supplying the air. This is advantageous both as it 
reduces the energy consumption of the system and the noise level of the 
system when nothing is to be conveyed, and as there is minimal air flow 
through the channel which may affect the insertion of an item to be conveyed. 
When an item is introduced into the inlet end of the channel, and this is 
15 detected by the sensor 50, the velocity of the air supplied to the channel is 
\^ increased. In this case, the resulting air flow through the channel will entrain 

the item, and convey this through the channel. When the sensor 50 detects 
that the item has been conveyed, or after a predetermined period after the 
presence of the note was detected, the air flow through the channel will again 
20 be reduced. 

On the outer surface of the air channel 8 at the end remote from the validator 
5, there are provided two projections 41,42, the projection 42 nearest the end 
the channel 8 remote from the validator 5 having an inclined surface. 



25 
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A sensor element 43 is provided between the two projections 41 ,42. This is 
shown in Figure 5. The projections 41,42 and sensor 43 are provided for 
iocation of a bag 7 on the air channel 8 and for ensuring the bag 7 is mounted 
correctly as described below. 

5 As shown in Figure 7, the collection bag 7 comprises a generally cuboid bag 7 
formed of polythene or other plastics material. In one example, the bag 7 has 
a width of about 120 mm, a length of about 250 mm and a height of about 
300 mm. Such a bag 7 has a capacity of about 500 to 700 bank notes. 
An opening slit is provided across the upper front edge of the bag 7, and a 

10 neck 62 having a length of about 50 mm is provided from this opening. 
An array of holes 61 is provided on the top face of the bag 7 towards the 
back, and on the rear of the bag 7 towards the top. Typically, around 100 
holes 61 are provided on each of the upper and rear faces of the bag 7, each 
hole having a diameter of about 2 mm. The bag 7 is designed so that, once 

15 inflated, it assumes its generally cuboid shape, although can be flat packed 
for storage. In another example, the bag 7 has a height of about 360 mm, a 
length of about 320 mm and a width of about 160 mm, and is provided with 
around 400 air outlet holes. The secure case also includes air vent holes 
through which air can enter the case to be driven by the blowers 1 0, and from 

20 which air leaves the case after leaving the bag 7. The bag 7 includes a 
plastics rim 64 around the neck 62 of the bag 7 for fitting the bag 7 to an air 
channel 8 as described below. In an alternative arrangement, an internal 
removable ring may be provided to be secured to a bag 7 and fitted to the air 
channel 8. 

25 An alternative bag design is shown in Figure 8, This bag is a cylindrical bag, 
again the an upper slit type opening with an associated neck 62' and air holes 
61' provided in the upper rear of the bag 7. 
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Notes entrained in the air flow through the air channel 8 are transported by 
the air stream through the neck 62 of the bag 7 and into the bag 7. As the air 
flow enters the large volume in the bag 7, turbulence is introduced into the 
laminar air flow. This turbulence causes the entrained notes to be forced 
5 towards the bottom of the bag 7. The turbulent air flow also acts to compress 
the notes already deposited in the bag 7 to maximise the number of notes 
which the bag 7 may contain. The air then leaves the bag 7 through the holes 
61 in the top and rear of the bag 7. It is important that the velocity of the air 
flow into the bag 7 is not too great, since this will, cause a reduction in the 
10 pressure in the top part of the bag 7, and this will cause the notes in the bag 7 
to lift. 

The bag 7 includes a unique identification mark such as a bar code that is 
embedded in the plastics material from which it is formed. An identical bar 
code is embedded in a tear off strip 65 that is provided on the bag 7. This 
15 strip may be removed from the bag 7 as this is fitted and used for 
identification. 

in use, the bag 7 is provided within the secure case by placing the bag 7 
within the void in the rear section of the case, and mounting the open neck 62 
of the bag 7 over the end of the air channel 8 remote from the validator 5. 

20 The neck 62 of the bag 7 is provided over the channel 8 to create an air right 
seal. It is important to ensure that a bag 7 is in position and correctly fitted 
before items are introduced. As shown in Figure 5, the end of the air channel 
8 remote from the validator 5 includes a pair of spaced projections 41,42. The 
projection 42 near the end of the channel 8 includes an inclined surface. In 

25 between the projections there is provided a sensor 43. As described above, 
the neck 62 of the bag 7 is provided with a solid member 64 which is slid over 
the sloped surface of the projection 42 nearest the end of the channel 8, and 
locates between the two projections 41,42. In this position, the presence of 
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the solid member 64 is detected by the sensor 43 and it is determined that the 
bag 7 is correctly loaded, in the event that the sensor 43 fails to determine 
that the bag 7 is correctly loaded, the secure unit is disabled to prevent notes 
being inserted, since otherwise any notes inserted will not be stored in a 

5 tamper evident package. Further, an optical sensor may be provided to 
confirm a bag 7 is provided within the case, and that the sensor 43 has not 
been unlawfully disabled. A switch is then actuated, causing the fans to be 
activated and air to flow into the air channel 8 and into the bag 7. This air 
inflates tiie bag 7, causing the bag 7 to assume its cuboid arrangement. 

10 The dimensions of the bag 7 are slightly greater than the space within the 
case of the secure unit in which the bag 7 is provided, thereby ensuring that 
the bag 7 assumes the shape of the space in the case. To further ensure the 
bag 7 is correctly loaded, the air flow or fan driving the air can be monitored. 
In the event that a bag 7 is not fitted correctly, or the bag 7 is damaged, for 

15 example if this is torn, the air flow will deviate from an expected level, and the 
en-or can be detected and the unit disabled. Detection of the bag in this way 
may be achieved by determination of the drive current of the air fan. 

When the bag 7 is loaded, the identity of the bag 7 is recorded in the central 
unit so the payments deposited in the bag 7 may be identified. To achieve 

20 this, a bar code reader associated with the money handling unit reads the bar 
code embedded in the bag 7, or the bar code on the tear-off strip. In one 
example, a hand-held bar code reader is provided at the station, and the 
information is read form the embedded bar code by the reader and this 
information is transmitted to the central unit for logging. In another example, 

25 the validator 5 doubles as a bar code reader. In this case, the tear-off strip 
from the bag 7 is read through the validator 5 which reads the bar code to 
identify the bag 7 and this information is transmitted to the central unit. In a 
still further example, the bag identification may be manually input to the 
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central unit, fn any case, it is an^anged that the validator 5 will not accept 
notes until the bag 7 has been identrfied to the controf unit. 

In an alternative an-angement, a small memory chip or processor is attached 
to the bag 7. The memory chip includes a unique identification. The memory 
5 chip can be read to identify the bag 7. The memory chip can also be written 
to, and so can store a copy of the information sent to the control unit as 
described below. In this way, the bag 7 itself has a store of its contents. 

As shown in Figure 2, a heat seal unit is provided to seal the open neck 62 of 
the bag 7 downstream of the air channel 8, The heat seal unit is a 

10 conventional unit, comprising two bars 11,12 which are movable with respect 
to each other to clamp the neck 62 of the bag 7. Both of the bars 11,12 are 
coated with a non-stick material, for example Teflon (Trade Mark) to ensure 
that the molten plastics material of the bag 7 does not adhere to the bars 
11,12. One of the bars 12 includes a heating element which is heated by a 

15 current to melt the plastics material and weld the two sides of the neck 62 of 
the bag 7 together. 

One of the bars 11 is pivotally mounted to allow this to be moved out of the 
way when a bag 7 is to be mounted on the air channel 8. One of the bars 12 
is actuated by a motor or solenoid 13 to drive the bars 11,12 with respect to 

20 each other to clamp the neck 62 of the bag 7. This bar 12 is moved between 
a rest position about 50 mm from the neck 62 of the bag 7 and a seal position 
by the motor or solenoid 13. A microswitch (not shown) is provided to detect 
when the bars 11,12 are clamping the neck 62 of the bag 7, and this causes a 
current to be applied to the heater element for a predetermined period, 

25 typically 3 seconds, to weld the neck 62 of the bag 7 closed. 

The heat sealing unit embeds a unique identification in the seal. This is 
achieved, for example, by the profile of the sealing bars. As it is difficult to 
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replicate the unique identification, it is difficult for the seal to be broken and a 
new seal formed without this being apparent 

The secure case is locked by an electronic lock 14, including a solenoid or 
other magnetic element When the key is actuated to unlock the case, before 
5 the lock is released, the heat seal unit is actuated to seal the bag 7. Only 
then is the case opened to allow access to the bag 7. In this way, the bag 7 is 
sealed to form a tamper evident package before it can be accessed, giving a 
high degree of security. 

A dye pack may also be provided, for example in or before the feed conveyor. 
10 The dye pack is arranged so that, in the event of any tampering with the 
secure unit, the dye pack explodes so the contents of the secure unit are 
dyed, making them worthless. This is a further deterrent 

As will be described below, under certain circumstances, in particular where 
there is a note in the neck 62 of the bag 7 in the region where the bag 7 is to 

15 be sealed, it is desirable not to heat seal the bag 7, In this case, the 
electronic lock 14 will not allow the case to open. In this case, it is necessary 
for the case to be opened by an over-ride lock which can be actuated only be 
a person with a high security level, for example a bank employee or a senior 
supervisor. The over-ride lock may be in the form of a magnetic touch key, for 

20 example a Dallas DS19xx Touch Key Memory, or a digital membrane keypad, 
requiring the entry of a conrect code to gain access to the unit It is possible 
that different levels of entry code are provided for operators of different 
seniority. Such a device provides an over-ride lock that is within the casing, 
and which is not visible externally. Accordingly, there is no external indication 

25 of its presence and location. The lock is opened by a high security, unique 
passive key which interacts with the specific lock to over-ride the normal 
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electronic iock 14 to give access to the secure unit and the unsealed bag 7 
contained therein. 

As previously described, the end of the air channel 8 rennote from the 
validator 5 includes a sensor to detect the presence and direction of 
5 movement on a note within the air channel 8. The sensor may comprise a 
number of proximity sensors, for example a number of light emitter and 
detector pairs, arranged in the direction of travel of the note through the air 
channel 8. The presence of a note can be determined when any of the light 
detectors does not receive light from its associated light emitter due to a note 

10 blocking the light path between them. The direction of movement of a note 
can be determined by the order in which the light is blocked or not blocked for 
the different sensors. For example, where the light is blocked first between 
the emitter-detector pair nearest the validator 5 and then between the pair 
nearest the end of the air channel 8 remote from the validator 5, it can be 

15 determined that the note is moving from the validator 5 towards the bag 7. 
When the light is initially blocked between all pairs, and then fight is received 
first by the detector nearest the end of the air channel 8 remote from the 
validator 5 and then by the detector nearest the validator 5, it is determined 
that the note is moving in the direction away from the bag 7 and towards the 

20 validator 5. This may occur when a note is rejected by the validator 5, or 
when there is an attempt to remove notes from the secure unit. 

The provision of a proximity sensor in the air channel 8 allows the system to 
confirm that there are no notes in the neck 62 of the bag 7 when the case is 
unlocked to prevent the bag 7 sealer from sealing the neck 62 of the bag 7, 
25 and sealing the note in place. The proximity sensor can also confirm that the 
notes leaving the validator 5 are received within the bag 7, and can confirm 
that no notes are jammed within the air channel 8. The system ideally records 
the receipt of a note within the bag 7 only when it is determined by the sensor 
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that the note has passed through the air channel 8 and into the bag 7, rather 
than when the note is determined by the validator 5. The reason for this is 
that it is possible for a note to pass through the validator 5 and remain in the 
air channel 8. When a subsequent note is inserted into the validator 5, the 

5 note may be rejected for a number of reasons. However, the leading edge of 
the note may contact the note stuck within the air channel 8, and when the 
note is rejected, this may pull the jammed note from the air channel 8. 
Therefore, If the content of the bag 7 is determined purely on the output from 
the validator 5, it will be determined by the system that the note jammed in the 

10 air channel 8 and rejected with a following note is in the bag 7, where as, in 
fact, the note will not be in the bag 7. By only determining that the note has 
entered the bag 7 after the note has been determined to have left the air 
channel 8, the notes in the bag 7 are determined correctly. 

15 A note may be rejected by the validator 5 if the parameters of the note do not 
fall within the predetermined parameters of an acceptable note. This rejection 
is a function of the validator 5. 

An interface 4 is associated with the cash handling system 3 for transmitting 
information to a central control, for example the identification of the bag 7, the 
20 number of notes and their denomination in the bag 7 and the time at which the 
notes are deposited in the bag 7. 

In this way, the central control receives and can record a list associated with 
each identifiable tamper evident package of the contents of that store, broken 
down for example by the quantity of notes of different denomination. 
25 Therefore, when the store or package is sealed and removed from the unit, 
the list of contents is associated with the package allowing the package to be 
treated as a single item of known composition and value. Therefore, there is 
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no need for the package to be opened and the contents counted and 
balanced. This reduces significantly the amount of time spent in handling the 
notes and, by reducing the handling, increases the level of security. 

The interface 4 also receives information from the EPOS system. For 
5 example, when the till operator indicates that a payment is to be made by 
cash, and the amount exceeds a predetermined level corresponding to the 
smallest denomination of note of a currency, an indication can be sent to the 
interface 4 to alert the cash handling system 3 that a note can be expected, 
in the event that no note is received and validated, the interface 4 can alert 

10 the central controller. There are a number of reasons why a note may not 
have been received - the customer may have tendered only coins, there may 
be a breach in procedure, for example the till operator may have put the 
money directly in the till or may have entered the payment type as cash in 
error, or there may be a breach of security, for example the money may not 

15 have been received by the till operator, or the operator has taken the money. 
In any case, the time at which this inconsistency occurred will be identified, 
and steps can be taken to rectify this, for example by training. This is assisted 
if the till operator is required to log on when they start operating a till. This 
sign on can be communicated either over the normal EPOS system or via the 

20 interface 4 to the central control, and therefore the operator responsible for 
the inconsistency can be identified. 

The central control unit is also able to control aspects of the operation of the 
cash handling system 3, for example to cause notes to be returned to top up 
the till drawer 2 rather than being deposited in the tamper evident package 7. 

25 The system knows how much cash is added and removed from the till since it 
knows the value of each transaction, the amount of money received and the 
change due from the EPOS system. The system knows therefore how much 



wo 00/48147 



PCT/GBOG/00455 



29 

money is in the till at any one time. The system is therefore able to determine 
when the float in the till falls more than a predetermined level below the 
required float. In this case, the system is able to determine that notes fed into 
the validator 5 will not be deposited in the bag 7, but will be returned to the till 
5 operator for topping up the till. This is indicated to the central control to 
ensure that the list of items in the tamper evident package 7 corresponds to 
that actually deposited, and does not include items which are returned to the 
till. 

The system also includes a scrolling liquid crystal display screen which gives 
0 messages to the till operator. For example, the display screen can indicate 
the denomination of a note determined by the validator 5. Therefore, if a 
customer presents a note of one denomination and later claims to have 
tendered a note of a different denomination, the actual denomination of the 
note determined by the validator 5 will be displayed to resolve the matter. If a 
5 note does not fall within the allowable parameters for notes of acceptable 
types, a reject message can be displayed so the til! operator knows that the 
note is not acceptable and that different payment is required. Similarly, if the 
note is to be returned to the operator to top up the till float, an instruction 
message may be presented on the display. The system messages may also 
20 be printed on a dedicated local printer so there is a hard copy of all messages 
produced by the system. 

In a preferred example of the invention, the system allows communication 
from the till point to the control unit A keypad is provided at the point of sale 
to allow the till operator to request change. In this case, when the till operator 
25 requires additional coinage for change, the operator merely keys in the 
request which is transmitted to the control unit which can indicate the request 
The change is then provided to the till, for example by being manually taken to 
the till point 
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In a further example of the present invention, instead of the operator manually 
entering the amount of cash tendered, the value of the notes tendered may be 
determined by the note validator 5, and a similar validation system may be 
used for the coinage, thereby determining automatically the amount tendered 
5 and the change due. 

The system may also be provided to automatically dispense the change 
required. As shown in Figure 8, the coins tendered are placed in a hopper 80, 
and the authenticity and denomination of each coin is determined in a known 
manner by a suitable coin sorter 81 such as the Coin Counters Model 1321 or 

10 1361 available from Cummins Alison Ltd. From this, the value of the coins 
tendered is determined. The coins are then sorted by denomination and pass 
though an outlet 82 of the sorter 81 into separate hoppers or stacks 83 for 
coins of different denominations. The coins are held in the hoppers or stacks 
83 by gates 84, The system determines the change as the difference 

15 between the amount tendered and the value of the transaction, and 
determines how to provide the change from the coinage available in a known 
manner. The appropriate coinage is then discharged from the hoppers 83 by 
opening the appropriate gates 84 to discharge the coins along a discharge 
chute 85 to provide the change. The system may also be arranged to 

20 discharge notes from a note float, or may instruct the till operator to manually 
supply certain notes from the till float. 

Although the main benefit of the system is gained from the cash handling 
system 3, since cash is the easiest form of payment to be stolen and the 
hardest to identify, count and balance, similar secure units as that described 
25 for notes may be used for other forms of payment, for example for cheques 
and credit cards. In this case, the note validator 5 is replaced by another form 
of identification means which is able to determine features of the payment. 
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When a payment is to be made by cheque, the till operator indicates this to 
the EPOS system, in many stores, a cheque printer is provided as part of the 
EPOS system to print details on customers' cheques, for example the 
retailer's account name, the amount of the transaction and the date. In 

5 addition, the system of the present invention is able to print a bar code or 
other readable identification on the reverse of the cheque, including encoded 
information relating to the transaction number and amount, and other 
information such as the customer's details, bank sort code etc. After the 
customer has signed the cheque, this is fed into the secure unit for cheques. 

10 The reader provided within the secure unit reads the bar code printed on the 
back of the cheque to obtain the information contained within the bar code to 
identify the cheque, the value and the transaction to which the cheque relates. 
The cheque is then deposited in a bag or container 7 through an air channel 8 
in the same way as notes as described above. Alternatively the cheque may 

15 be transported by rollers or endless belt conveyors. The information relating 
to the deposited cheque is transmitted over the network to the central unit 
When the secure case is opened, the bag 7 is sealed in the manner described 
with respect to the cash secure box. Therefore, as with the cash transactions, 
at the end of trading a tamper evident sealed bag 7 is produced containing the 

20 cheques received, and the full details of the cheques contained in the bag 7 
are held in the central unit and the list can be associated with the respective 
package. Therefore, there is no need to count and balance the cheques with 
the records from the EPOS system, and the package can be sent to the bank 
in the same way as the cash packages. 

25 A similar system can be used for credit and debit card payments. 

Alternatively, a separate unit may be provided for cheques in a cash room or 
other central location. In this case, cheques are processed in the usual 
manner by the sales assistant, and collected in the till drawer. The cheques 
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are later removed from the till drawer. The cheques are then fed into a secure 
unit which identifies the cheques, for example using an optical character 
reader or a bar code reader to read a specially printed bar code on the 
cheque. The cheque is then fed to a tamper evident package as described 
5 above, which is sealed before it can be removed. In this way, a tamper 
evident package containing identified cheques is produced. It will be 
appreciated that this arrangement can be used for other forms of payment 
such as credit and debit card payments and coupons. It will also be 
appreciated that this system may be used alone, namely without the individual 
10 tamper evident packages provided at each sale point associated with a 
transaction entry system. 

It will be appreciated that the cash, cheque and card payment secure units 
can be formed as a single unit In this case, the note validator 5 may also 
function as a bar code reader, as is the case with the Global Payment 

15 Technologies, Inc. IDS validator 5. The payments received may then all be 
deposited in a single bag 7, or may be sorted automatically by type and 
deposited in one of a number of bags 7 provided in the unit, for example one 
each for cash, cheques and card vouchers. Altematively, there may be a 
number of inlets to the secure unit, each inlet having an appropriate identifier 

20 or validator 5. For example, the unit may have a cash inlet for notes with an 
associated note validator 5, a cheque inlet with an associated bar code reader 
for reading a bar code printed on the rear of the cheque, and a card voucher 
inlet with an associated optical character reader for reading the details of the 
transaction from the voucher, all with associated air channels 8, bags 7 and 

25 heat seal units. 



With the system of the present invention, many payments made by customers 
are identified and validated as they are deposited in a secure case. The 
payments can only be removed from the case in an identifiable, tamper 
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evident package. The identity of the items deposited in the secure, tamper 
evident package, including their value, are known and stored in a central 
control, together vtfith an identification of the unit in which the items are stored. 
When the secure cases are opened, the payments contained within the units 
5 are sealed in a tamper evident, identifiable package. The content of the 
package can be determined from the list of contents. Any attempt to violate 
the package, for example to change the contents, will be apparent 
Therefore, the content can reliably be considered to correspond to the list of 
contents unless there is a visible indication that an attempt has been made to 

10 violate the package. Therefore, the package can be handled as a single unit 
of known value. This reduces significantly the amount of time required to 
balance the tills at the end of trading, since it is no longer necessary to count 
individually all of the payments received and compare this to the expected 
totals from the EPOS system. Further, details of the contents of the packages 

15 may be sent to the bank or other payment processor immediately at the end 
of trading. The packages are identifiable, and therefore it can be confirmed 
that the particular packages leave the store, for example that they are loaded 
onto a security van for transportation to the bank. It can also be confirmed 
that the particular packages are received by the bank. The bank are therefore 

20 able to confirm the receipt and content of the packages quickly, and therefore 
are able to credit the store's account quickly. 

Where money is carried to and from a security van, it is usual for these to be 
carried in a secure box that includes a dye or smoke system which is 
activated if the box is stolen, for example where the box is moved more than a 
25 predetermined distance from the security van. The holes in the bags 7 also 
allow the dye or smoke to pass through the bag 7 and cover the contents as 
an anti-theft measure. 
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It will be appreciated that many of the controis and determinations which are 
referred to above as being made by the control unit may be made locally at 
the point of safe and vice versa. 
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CLAIMS 

1 . A transaction management system comprises a station at a sale point 
and a control unit, the station comprising: 

a means for entering transaction information, including the value of the 
5 transaction and the method of payment; 

a secure unit (3) for receiving and identifying payments received, and 
storing the payments received in a tamper evident package (7) in an 
identifiable manner including the type and value of the payments; and 

a means for communicating the transaction information and 
10 identification of the payments stored in the tamper evident package (7) to the 
control unit. 

2. A transaction management system according to claim 1 , comprising a 
station at each of a plurality of sale points that are connected to a single 
control unit. 

15 3. A transaction management system according to claim 2, in v\^hich each 
of the individual stations is connected to the control unit over a network. 

4. A transaction management system according to any one of the 
preceding claims, in which the control unit records the time of the transaction. 



20 



5. A transaction management system according to any one of the 
preceding claims, in which each till operator is required to log in when they 
are to carry out transactions at a station. 
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6. A transaction managennent system according to any one of the 
preceding claims, in which the secure unit (3) is provided for handling cash 
payments, and includes a note validator (5) for receiving a note and 
determining the authenticity and value of the note. 

5 7. A transaction management system according to any one of the 
preceding claims, in which, where it is indicated that a payment is to be made 
by cash, and the validator (5) does not receive a note to validate, this absence 
of a note is transmitted to the control unit. 

8. A transaction management system according to any one of the 
10 preceding claims, in which the secure unit is provided with a recognition or 

identification system that identifies the value printed on the cheque, card slip, 
coupon or voucher before the cheque, card slip, coupon or voucher is passed 
into the secure unit. 

9. A transaction management system according to claim 8, in which the 
15 system includes a printer for printing an identification mark on each cheque, 

credit or debit card slip, coupon or voucher tendered as payment and the 
recognition or identification system reads the identification mark printed on the 
cheque or voucher to identify the cheque or voucher. 

10. A transaction management system according to any one of the 
20 preceding claims, in which each station is provided with a number of different 

secure units (3) for transactions of different types. 

11. A transaction management system according to any one of claims 1 to 
9, in which each station has one or more secure units (3) which are able to 
handle a number of different types of payment 
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12. A transaction management system according to any one of the 
preceding claims, in which the tamper evident package (7) is a bag or other 
container, 

13. A transaction management system according to any one of the 
5 preceding claims, in which the tamper evident package (7) is sealed before it 

can be removed from the secure unit (3). 

14. A transaction management system according to claim 13, in which the 
bag or container (7) is security sealed before it can be removed from the 
secure unit (3). 

10 15. A transaction management system according to any one of the 
preceding claims, in which the tamper evident package (7) includes individual 
identification. 

16. A transaction management system according to claim 15, in which the 
individual identification is in the form of a memory chip attached to the tamper 

15 evident package (7). 

17. A transaction management system according to any one of the 
preceding claims, in which the payment is transported from into the tamper 
evident package (7) by a gas powered delivery system (8). 

18. A transaction management system according to Claim 17, in which the 
20 gas powered delivery system comprises a channel (8) through which items 

are to be conveyed and a pair of gas inlets provided on opposite sides of the 
channel (8) inclined at an angle to that in which the items are to be conveyed, 
and through which gas from outside the channel (8) is jetted to produce a gas 
flow through the channel which entrains an item to convey this through the 
25 channel. 
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19. A transaction management systenn according to claim 17 or Claim 18, 
in which the delivery system comprises a channel (8) provided adjacent the 
outlet of the identifier or validator (5), and v\/hich includes an array of angled 
fluid flow openings provided on its upper and lower face, the exterior of the 

5 channel being pressurised with gas which jets through the angled openings 
into the channel to give a generally vertical stream of fluid extending upwardly 
from the lower face and downwardly from the upper face, and jets passing 
longitudinally through the channel to entrain the payment. 

20. A transaction management system according to claim 19, in which the 
1 0 openings are in the form of louvered slots extending substantially across the 

width of the channel 

21. A transaction management system according to any one of the 
preceding claims, in which a display, for example a liquid crystal display unit, 
is provided at each sale point on which details of the verification or 

1 5 identification may be displayed. 

22. A transaction management system according to any one of ttie 
preceding claims, in which a means is provided for communication between 
the or each station and the control unit. 

23. A transaction management system according to any one of the 
20 preceding claims, in which the system is controlled to maintain the level of the 

float at the or each station. 

24. A transaction management system according to claim 23, in which the 
money remaining in the till is determined from the value of the cash 
transactions and the payments received, and when the determined level of 

25 cash in the till falls below a predetermined level in comparison to the initial 
float, money is returned to the till to make up the deficit 
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25. A transaction management system according to any one of the 
preceding claims, in whicli each sale point includes a coinage dispense 
system for dispensing change. 

26. A transaction management system according to any one of the 
5 preceding claims, in which the control unit collates details of all transactions, 

including for example the number and time of the transaction, the value of the 
transaction, the method of payment and the details of the location of the 
payment, for example in the till or in an identifiable secure area to determine 
the total value and type of payment in any secure area from any point of sale. 
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aDd/or agent(3) to prosecute this appHcation and transact all business in the Patent and 
Trademark Office connected therewith. (Jm name and registration member) 

Pliiiip M. Goldman, Registration No. 31J^ James R. Haller, Registration No. 24,906; Steven J. 
Keough, Registration No. 33,190 ; Thomas L. McMasters, Registration No 45^,593^ Alicia Griffm 
Mills, Registration No^_4g^3fAdonis Neblett, Registration NoJ2358; Charles D. Segelbaum, 
Registration N o. 42,I3& : Mary P. Bauman, Registration No. 3I,9jg r5ric I Snustad, Registration 
and David C- West, Registration NaJ5^5, Craig F. Taylor, Registration No. 
^0,199: Allen W. Groenke, Registraxion No. 42,608, John F. Dolan, Registration No. 45,382 



Send Correspondence to: 



Registration No.: ____ 
Frednk^nuS:: Byron^ PA. 
900 Second Avenue South 



1100 InteniationaLCentn 



Mmneapolis, MM 55402 



Direct Telephone Calls to; 





Pull name of sole or Iirst i^iventor 


"^HaMES REDDPJG , 




Soie or iirst inveiitor^s si^iatare 








UK ^ 






UK 




Post Office Address 


Colgrym, Eradmore Green^ Old Coulsd^ 


^ 

D. Suirev CR5 2LZ, GB^ 


1 




PtiU n&me of second invrator 



Sctond inventor* s signature 



Post 0£nct? Address 



